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' 1.0 INTRODUCTION

SOTA Environmental Technology, Inc. (SOTA) has. prepared this Addendum to the Final
_" Expanded Site Inspection Work Plan, Site 15 - Building 443, Naval Training Center (NTC), San

Diego, Califomia. This Work Plan dated May 28, 1998 was approved by the United States
Environmental Protection Agency, Region IX, San Francisco (US EPA) and the Regional Water
Quality Control Board, San Diego Region (RWQCB).

,. SOTA performed the expanded Site Inspection (SI) in accordance with the work plan on behalf
of the United States Department of the Navy (DON), Southwest Division Naval Facilities
Engineering Command (SWDIV) in accordance with Delivery Order # 0003. This DO was

-, issued under the Indefinite Delivery Order and Indefinite Quantity (IDIQ) Contract for A-E
Services, contract No. N68711-96-D-2111.

-- This addendum to the work plan presents the soil gas sampling design, rationale, and procedures,
soil gas sample analysis methodology, and Quality Assurance (QA) / Quality Control (QC)
protocol towards conducting an active soil gas investigation. This addendum must only be used

-- in conjunction with the Work Plan and its Attachments (Field Sampling Plan, Quality Assurance
Project Plan, Health and Safety Plan, and Investigative Derived Waste Management Plan).

" 1.1 BACKGROUND

,. _ The technical approach that was presented in the Work Plan was developed following US EPA's
Guidance for the Data Quality Objectives (DQO) Process. The seven step DQO process has
been followed in the implementation of the work plan. The soil gas investigation is being

__ conducted to meet the decision criteria that were developed to resolve the decision question of
this investigation (Section 4, Work Plan).

-- Subsequent to the completion of Phase I of the field activities that were identified in the Work
Plan, a data review meeting was held at the RWQCB office on July 1, 1998. The meeting was
attended by representatives from US EPA, RWQCB, SWDIV, NTC, and SOTA. SOTA

_- summarized the field activities along with the data that was collected and indicated that adequate
evaluation of the subsurface conditions at Site 15 had been completed. Based on this, SOTA
indicated that Phase II field activities were not warranted and the Site Assessment Report could

-- be prepared with recommendations for case closure. During the discussion that followed among
the attendees, the US EPA and RWQCB representatives concurred that adequate evaluation had
been completed and a limited risk assessment should be conducted and presented towards case
closure requirements. Accordingly, the following studies were suggested: (1) a fate and transport
study of the potential migration of subsurface residual contamination to San Diego Bay, and (2)

,_ potential inhalation hazard as a result of possible vapor phase migration to indoor air.

Addendum- FinalWorkPlan,Site15- Building443, NTC Page1
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"_ 1.2 Objective

The objective of this study is to perform an active soil gas survey beneath Building 443, in order
to conduct a representative evaluation of the inhalation hazard for Building 443 (source area).

,, The results of the soil gas sample analyses will be used to estimate the indoor air concentration
of Tetrachloroethylene (PCE). The estimated indoor PCE concentration would be used in
SOTA's risk assessment to estimate the excess cancer risk as a result of the residual PCE

.., contamination beneath the building.

-- 2.0 SUMMARY OF ACTIVITIES

The technical approach for the performance of the field activities is described in this section.

2.1 Field Investigation

-- Building 443, which housed the Dry Cleaning Training Facility, has a concrete floor. Figure 1
shows the plan view and the location of the dry cleaning machines and washers at the building.
Soil gas samples will be collected from the subsurface soil beneath the building floor. The

"" samples will be analyzed to determine the vapor phase PCE concentrations.

2.1.1 Soil Gas Sampling

This soil gas survey will be conducted in general accordance with the "Interim Guidance for
Active Soil Gas Investigation", California Regional Water Quality Control Board-Los Angeles
Region (February 25, 1997), which is included as Appendix A.

_, Transglobal Environmental Geochemistry, Solana Beach, CA (TEG) will be the subcontractor
performing the vapor sampling and analysis (using a mobile laboratory). Soil vapor sampling
procedures and analytical methodology will include TEG's Soil Vapor Standard Operating

-- Procedures that are presented in Appendix B.

The TEG sampling procedures describe the vapor probe construction, probe insertion, collection
" of the soil gas, flushing and decontamination procedures, field collection log, and transfer of

samples to the laboratory.

-- 2.1.1.1 Sampling Locationand Rationale

The sampling is proposed to be conducted in two phases. A total of 6 to 9 sampling points are
" proposed on the building floor. At each sampling point on the building floor, samples will be

collected at two depths. The selection of the depths at which the samples are proposed to be
collected are discussed later in this section in detail. Four sampling locations are proposed as

part of the first phase as shown in Figure 1. These locations conform to a grid of approximately
20 feet by 35 feet for the entire floor area of Building 443. Based on a real-time evaluation of
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mobile laboratory analytical results of the Phase I samples (4 locations-8 samples), an additional
_'-_ 2 to 5 locations on the building floor will be decided in the field. These samples will be

collected at a depth varying from 1 to 5 feet bgs. Phase I samples which are reported at
-' concentrations above detection limits will require at least one additional sampling location within

a radial distance of 10 feet.

The pathway of the PCE vapor phase that is of interest in this investigation is the upward
transport from residual soil and/or groundwater contamination. The potential migration of this

,. vapor phase through the concrete slab (cracks, etc.) to the indoor air of Building 443 will
complete the potential inhalation exposure pathway. Accordingly, the PCE vapor in the vadose
zone soil immediately beneath the building's concrete floor would serve as the source (located

_- contiguous to the building's indoor air), for potential migration of PCE vapor into the building.
This soil zone is considered to be 0 to 5 feet below the concrete floor.

_- At each Phase I sampling point, the samples are proposed to be collected at the following
depths: (1) within a depth of 1 foot from the bottom of the concrete slab, and (2) within a
depth of 4 to 5 feet from the bottom of the concrete slab. Nominal depths recommended
in the "Interim Guidance for Active Soil Gas Investigation" (Appendix A) for sample
collection to minimize potential dilution by ambient air is 5 feet below the ground surface
(bgs). The second sample (4-5 feet bgs) that is proposed to be collected at each Phase I
location conforms to this requirement. However, the first sample (0-1 foot below the
bottom of the slab) has the potential of being diluted by ambient air. Care will be

,,_ exercised to limit sample dilution by driving the probe at least 6 inches into the native
soil.

. 2.1.2 ANALYTICAL METHODOLOGIES

Soil gas analyses will be performed in an on-site mobile laboratory following EPA Method
8010/8021. The analytical methodology describing the operating conditions and
instrumentation, standard preparation, instrument calibration, injection of soil vapor samples,
compound confirmation, blanks, duplicates, sample identification, sample holding time, and

-" calculation of soil vapor concentration is presented in Appendix B.

2.2 DATA EVALUATION

The results of the soil gas investigation will be utilized in the limited risk assessment studies, to
meet the decision criteria discussed in the Work Plan. The soil gas investigation field

investigation and the analytical results will be documented in the final Site Inspection Report.
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',--_ 1.0 INTRODUCTION

SOTA Environmental Technology, Inc. (SOTA) has prepared this Addendum to the Final Field
Sampling Plan (FSP) of the Expanded Site Inspection, Site 15 - Building 443, Naval Training
Center, San Diego, California. This FSP dated May 15, 1998 was part of the work plan approved
by the United States Environmental Protection Agency, Region IX, San Francisco (US EPA) and
the Regional Water Quality Control Board, San Diego Region (RWQCB).

SOTA performed the expanded Site Inspection (SI) in accordance with the work plan on behalf
of the United States Department of the Navy (DON), Southwest Division Naval Facilities

,. Engineering Command (SWDIV) in accordance with Delivery Order # 0003. This DO was
issued under the Indefinite Delivery Order and Indefinite Quantity (IDIQ) Contract for A-E
Services, contract No. N68711-96-D-2111.

This addendum to the FSP describes the procedures that will be followed while performing field
activities towards conducting an active soil gas investigation.

2.0 FIELD ACTIVITIES AND SAMPLING PROTOCOL

Field activities that will be performed as part of the active soil gas investigation are soil gas

_ sample collection and analyses in an on-site mobile laboratory. This soil gas investigation will
be conducted in general accordance with the "Interim Guidance for Active Soil Gas
Investigation", California Regional Water Quality Control Board-Los Angeles Region (February
25, 1997), which is included as Appendix A of this Work Plan Addendum.

2.1 SAMPLING LOCATIONS AND RATIONALE

Building 443, which housed the Dry Cleaning Training Facility, has a concrete floor. Figure 1
shows the plan view and the location of the dry cleaning machines and washers at the building.

-- Soil gas samples will be collected from the subsurface soil beneath the building floor. Coring of
the concrete floor will be first done at the sample locations to facilitate sample collection using

the vapor probe.

The sampling is proposed to be conducted in two phases. Four sampling locations are proposed
as part of the first phase, as shown in Figure 1. These locations conform to a grid of
approximately 20 feet by 35 feet for the entire floor area of Building 443. At each Phase I
sampling point on the building floor, samples will be collected at two depths; the first at 0-1 feet

_. bgs, and the second at 4-5 feet bgs. A total of 2 to 5 sampling points are proposed on the
building floor for Phase II. Samples will be collected at a depth between one to five feet bgs, at
either one or two depths. Phase II sampling locations and depths will be decided based on the

-_ results of the Phase I sample analytical results.

Addendum-FinalFieldSamplingPlan,Site15- Building443, NTC Page1
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_ 2.2 SAMPLE COLLECTION PROCEDURES

" Transglobal Environmental Geochemistry, Solana Beach, CA (TEG) will be the subcontractor

performing the vapor sampling and analysis (using a mobile laboratory). Soil vapor sampling
procedures and analytical methodology will include TEG's Soil Vapor Standard Operating
Procedures that are presented in Appendix B of this Work Plan Addendum.

,_ The TEG sampling procedures describe the vapor probe construction, probe insertion, collection
of the soil gas, flushing and decontamination procedures, field collection log, and transfer of
samples to the laboratory.

2.3 BOREHOLE ABANDONMENT

-- Soil probes of 5/8 th inch diameter are driven into the ground as described in Appendix B of this
Work Plan Addendum. Abandonment of the hole will be done in accordance with Section 2.6 of

the Final FSP dated May 15, 1998. The concrete floor which will be cored to facilitate driving
-- the probe will be restored to its original condition.

-- 3.0 LABORATORY ANALYSIS

Soil gas analyses will be performed in an on-site mobile laboratory following EPA Method
8010/8021. The analytical methodology describing the operating conditions and instrumentation,
standard preparation, instrument calibration, injection of soil vapor samples, compound

-- confirmation, blanks, duplicates, sample identification, sample holding time, and calculation of
soil vapor concentration is presented in Appendix B of this Work Plan Addendum. All
laboratory analyses will follow the approved Work Plan, including the Final FSP and the Quality

_, Assurance Project Plan (QAPP), dated May 15, 1998.

-- 4.0 SAMPLE HANDLING

General sample handling procedures will be done in accordance with the FSP (May 15, 1998)
"- that was approved. Additionally procedures outlined in Appendices A and B of this Work Plan

Addendum will be followed with respect to soil gas sample handling and analysis in the mobile
laboratory.

Addendum-FinalFieldSamplingPlan,Site15- Building443, NTC Page2
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1.0 INTRODUCTION

SOTA Environmental Technology, Inc. (SOTA) has prepared this Addendum to the Final
Quality Assurance Project Plan (QAPP) of the Expanded Site Inspection, Site 15 - Building 443,
Naval Training Center, San Diego, Califomia. This QAPP dated May 15, 1998 was part of the

,- work plan approved by the United States Environmental Protection Agency, Region IX, San
Francisco (US EPA) and the Regional Water Quality Control Board, San Diego Region
(RWQCB).

SOTA performed the expanded Site Inspection (SI) in accordance with the work plan on behalf
of the United States Department of the Navy (DON), Southwest Division Naval Facilities

,- Engineering Command (SWDIV) in accordance with Delivery Order # 0003. This DO was
issued under the Indefinite Delivery Order and Indefinite Quantity (IDIQ) Contract for A-E
Services, contract No. N68711-96-D-2111.

This objective of this addendum to the QAPP is to assure that the data collected during the active
soil gas investigation are precise, accurate, representative, complete, and comparable to actual

"" site conditions, and that they meet the criteria of technical project procedures during sample
collection, sample analysis, and data evaluation, as described in the approved QAPP.

2.0 SAMPLE CUSTODY/DOCUMENTATION

In addition to the general sample custody and documentation methods described in the approved
QAPP, Appendix A and B of this Work Plan will be followed with respect to the soil gas

.. investigation.

3.0 ANALYTICAL QUALITY CONTROL/DATA VALIDATION PROCEDURES

Quality control procedure for mobile laboratory analyses of the soil gas samples will be in
_" accordance with the Soil Vapor Analytical Methodology section included in Transglobal

Environmental Geochemistry's (TEG) Standard Operating Procedures that is included in

Appendix B of this Work Plan. All laboratory analyses and Quality Control procedures will
_" follow the approved Work Plan, including the Final FSP and QAPP (dated May 15, 1998).

The data will be validated in accordance with SWDIV Policy Memorandum # 13.

Addendum - Final Quality Assurance Project Plan, Site 15 - Building 443, NTC Page 1



_ AppendixA

_ Interim Guidance for Active Soil Gas Investigation
California Regional Water Quality Control Board

Los Angeles Region (February 25, 1997)



f

i

STATE OF CALIFORNIA

, California Regional Water Quality Control Board
Los Angeles Region

INTERIM GUIDANCE FOR ACTIVE SOIL GAS INVESTIGATION
_" (February 25, 1997)

Introduction modifications (grid pattern density, IocalJon and
.. depth) can be made as real-time evaluation of

Volatile organic compounds (VOCs) within the analytical test results occurs. Include in the work plan
unsaturated zone partition into the adsorbed, decision-makingcriteria for these adjustmentsand
dissolved, free liquid, and vapor phases, explain decisionsin the report. Field decisionsshall
Measurement of VOCs through an active soil gas be made in consultationwith RegionalBoardstaff.
investigation allows:1) evaluation of whether waste
discharges of VOCs haveoccurredwhich may impact 1.6

_- groundwater, 2) determinationof spatial pattern and Re-sample at any sampling point if anomalousdata
extent of vapor phase soil contamination, 3) (i.e., 2 to 3 orders of magnitude difference from
establishment of vapordistributionfor the design of surroundingsamples) are obtained. Boardstaffmay

.. soil vapor extraction (SVE) system, and 4) require additional points to resolve the spatial
determination of the efficiencyof reduction in threat distributionof the contaminants withinthe intervalin
to groundwater from any cleanup action, including question.
SVE. The work planshouldinclude,but not be limited
to, the following: 2.0 Sample Collection

1.0 SurveyDesign 2.1
-. Obtain samplesat an adequate depth (nominally5

1.1 feet) belowgroundsurface (bgs) to minimizepotential
Provide a scaled facility map depicting potential dilutionby ambientair.

..,_ sources and proposed sampling points. Include
locations and coordinatesof identifiable geographic 2.2
landmarks (e.g., streetcenter-line,benchmark, street Conduct a site-specific purge volume versus
intersection, wells, northarrow,property line), contaminantconcentration test at the start of the

" initial soil gas survey and vapor monitoring well
1.2 sampling.The purposeof the test isto purgeambient
Locate initial sampling points in potential source air in the samplingsystem with minimaldisturbance

_- areas and areas withknownsoil contaminationusing of soil gas aroundthe probe tip. Conduct this test
an adjustable 10 to 20 foot grid pattern. Provide based on soil type and where VOC concentrations
rationale for the number, location and depth of are suspected to be highest. Describe specific

__ sampling points.Screentheremainderof the site with method and equipment to determine optimal purge
a 100-foot or less gridpattern, rates and volumes.Take into accountthe potential

sorptionof targetcompounds to the tubingandadjust
1.3 • the purgerate andtime to achieve the optimalpurge

" Conduct a close inter_al(10 to 20 foot grid pattem) volume.Limit the sampling vacuumto collectproper
and multi-level sampling(5 to 10 feet verticaldistance samples.Optimumpurge volume may be compound
between points) inareaswithknown or relatively high specific."Lighter"early eluting VOCs, suchas vinyl

-- VOC concentrations, chloride,may reach their highest concentrationwith
less purgingthan "heavie¢' late elutingVOCs like

1.4 PCE. Therefore, optimize the purge volume for the
Use an on-site mobile laboratory with laboratory- compound(s)of greatest concern.
grade certifiable instrumentationand procedures for
real-time analysis of individual VOCs. Non-spec_c 2.3
portable organic vapor analyzers and/or GC-based Explain the expected zone of influence for sample
handhetd detectors may not be used for analysis, points,taking intoconsideration soil types, landcover,

j except for daily or weekly vapor monitoring cluring drive point construction anti sample purge
SVE. rate/time/volume.The vertical zone of influencefor

_, purging and sampling must not intersect the ground
1.5 surface.
Maintain flexibility in the sampling plan such that field

!- interimGuidance for Active Sod Gas Invest=gat=on Pa_e t of 8 Fe_ 25. 1997



2.4 12. 1,1,2,2-Tetrac_loroethane
Discuss soil gas sample collectionand handling 13. 1,1,1-Trichioroethane
procedures. Discuss the procedures to prevent 14. 1,1,2-Trichloroethane=

_-_ collectionof samples under partialvacuum and the 15. Trichloroethene
methods to minimize equipmentcross-contamination 16. Vinylchloride

=- between sampling points. 17. Benzene
18. Toluene

2.5 19. Ethylbenzene
_. Avoid making a pilot hole (e.g., usinga slam bar) 20. Xylenes

priorto inserting the probe rod, exceptto drill through 21. Trichlorofluoromethane(Freon 11)
asphalt or concrete. The processof making a pilot 22. Dichlorodifluoromethane(Freon 12)

.. hole may promote vapor contaminantaeration and 23. 1,1,2-Trichloro-trifluoroethane(Freon 113)
result in lower sample concentration.

3.2 Other Target Compounds
2.6 Analyze for other VOCs (e.g., methyl ethyl ketone,

-" Specify that the sampling equipment(e.g., gas tight methyl isobutylketone,ethylenedibromide, pelToleum
syringe,sorbent trap) will not compromisethe integd- hydrocarbons, etc.) based upon site history and
ty of the samples. Tedlar bags mayonly be used for conditions.

_.. qualitative analysis.
3.3 Detection Limit (DL)

2.7 Attain a DL of not more than 1 IJglL for all target
Assure that the probe tip, probe and probe compounds. A higherDL is acceptable only for the
connectors have the same diameter to provide a compound(s)whoseconcentrationexceeds the initial
good seal between the formationand the sampling calibrationrange.
assembly. If a space develops between the probe

..- andthe formation, as a resultof probeadvancement, 3.4 Detectors
seal (e.g., with bentonite) the area aroundthe probe Use the following detectors in appropriate
at the surface to minimize the potentialfor ambient combinations:

_,__ air intrusion.
Electrolyticconductivitydetector (ELCDi (e.g., Hall)

2.8 Photoionizationdetector(PID)
Some sampling systems (e.g., Geoprobe) utilize the Rame ionizationdetector(FID)

" proberod as a conduit forthe tubingthat connectsto Mass spectrometer(MS)
the probe tip. Assure a tight fit betweenthe tubing Electron capturedetector(ECD)
and probe tip to minimize potentialfor leakage and
dilutionof the sample. 3.5.0 Identification of Calibration Standards &

Laboratory Control Sample (LCS)
2.9

t_. Followthe sampling methodspecifiedin the soil gas 3.5.1
consultant's standard operating procedure (SOP). Properly and clearlyidentifyall calibration standards
Discusswith Board staffany deviationsfromthe SOP and LCS. The identificationmustagree with the data
before it is implemented in the field, on record forthe standards and LCS.

3.0 Laboratory Analysis of Soil Gas Samples 3.5.2
Prepare LCS froma secondsource standard t_at is

-- 3,1 Primary Target Compounds totally independentfromthe standards used for the
initial calibration.Second source means a different

1. Carbon tetrachlodde supplier (wheneverpossible)or a different lot from
.. 2. Chloroethane the same supplier.

3. Chloroform
4. 1,1-Dichloroethane 3.6.0 GC Conditions
5. 1,2-Dichloroethane
6. 1,1-Dichloroethene 3.6.1

_j 7, cis-1,2-[:)ichloroethene Use a type of c(;tumnthatcan seloarate all the target
8. trans-l,2-DichJoroethene compounds.Coetutionof thetarget compoundsis not
9. Dichloromethane (methylenechloride) acceptable unlessthe compoundsare distinguished
10. Tetrachloroethene and quantifiedby twodifferenttypes of detectors in
"1 _ 1,1,2-Tetrachtoroethane use at that time
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3.6.2 3.8.0 Dally Mid-point Calibration Check
Analyze the initial calibration and daily mid-point (Record in Table 1)
calibrationcheck standards, LCS, blank,andsamples
using the same GC conditions (i.e., detector, 3.8.1

_ temperatureprogram, etc.). Check the calibrationusingthe calibration standard
solution with a mid-point concentration within the

3.6.3 linear range of the initial calibration before any
Use a GC run time that is long enough to identifyand sample is analyzed.
quantifyall the target compounds.

3.8.2

3.7.0 Initial Calibration (Record in Table 1) Include in the daily mid-point calibration check
standard the following compounds and every

.. 3.7.1 compound expectedor detectedat the site:
Pedorm an initial calibration:

1. 1,1-Dichloroethane
1. forall 23 compounds listed in Section 3.1; 2. 1,2-Dichtoroethane
2. when the GC column type is changed; 3. 1,1-Dichloroethene
3. when the GC operating conditions have 4. cis-l,2-Dichloroethene

changed; 5. trans-1,2-Dichloroethene
4. when the daily mid-point calibration check 6. Tetrachloroethene

cannot meet the requirement in Section 7. 1,1,1-Trichloroethane
3.8.3; and 8. 1.1,2-Trichloroethane

5. when specified by Regional Board staff 9. Trichloroethene
based on the scope and nature of the 10. Benzene
investigation. 11. Toluene

12. Xylenes
_' 3.7.2

Includeat least three different concentrations of the 3.8.3
standardin the initial calibration, with the lowestone Assure that the RF of each compound (except for

.._ not exceeding5 times the DL for each compound, freons 11, 12 and 113, chloroethane, and vinyl
chloride) is within +15% difference from the initial

3.7.3 calibration's average RF. The RF for freons 11, 12
Calculate the response factor (RF) for each and 113, chloroethane, and vinyl chloride must be
compound and calibration concentration prior to within +_25%.
analyzingany sitesamples. Calculate the averageRF
for each comPOund.The percent relative standard 3.9.0 Blank

" deviation(%RSD) for each target compoundmustnot
exceed 20% except for the following compounds 3.9.1
whichmustnot exceed 30%: Analyze field blank(s) to detect any possible

.. interference from ambientair.
Tdchlorofluoromethane(Freon 11)
Dichlorodifluorometharm(Freon 12) 3.9.2
Trichlorotrffluoromethane(Freon 113) Investigate and determinethe source(s)and resolve
Chloroethane any laboratory contamination problem prior to
Vinylchlodde analyzing any samples if the blank shows a

measurable amount (_>1 IJg/L) of the target
_- 3.7.4 compound(s).

Verifythetrueconcentration of the standardsolutions
used with the LCS after each initial calibration. 3.10.0 Sample Analysis

,., Conducttheverificationusing a LCS witha mid-point
concentrationwithinthe initial calibrationrange. The 3.10.1
LCS mustincludeall the target compounds.The RF Assure that the requirementsfor initial calibration.
of each compound must be within ±15% difference daily mid-point check,blank,and LCS are met before
fromthe initialcalibration,except for freon 11, 12 anti any site samples are analyzed,

j 113, chloroethane, and vinyl chloride which must be
within±25% differencefrom the initialcalibration. 3.10.2

_- Analyze samples within30 minutesafter collection to
mmtmize VOC Joss. Longer holding time may be
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allowed if the laboratoryuses a special sampling 3.11.3
equipment (e.g., sort_nt trap, glass bulb) and Usually one sample is adequate and quantitationis

_ demonstrates that the holding time can exceed 30 not requiredfor second column confirmation.Second
\_._ minutes with no decreasein results, columnconfirmationcan be done witha differentGC.

The representativesample can be collectedinTedlar
3.10.3 bag and confirmationcan be done offsite.
Assure that the concentrationsof constituent(s) in a

sample do not exceed 50% of the highest 3.11.4
concentration inthe calibrationrange. Reanalyze the Second column confirmation is not necessaryif the

" sample using a smaller volume or dilution if the compounds present have been confirmed from
detected concentrationexceed 50% of the highest previoussoil gas investigations.
concentration in the calibrationrange.

_- 3.12.0 Samples with High Concentration
3.10.4
Attain DL of not more than 1 pgiL for all target 3.12.1
compounds. If lessersamplevolumes or dilutionsare DL may be raised above 1 IJg/Lfor compoundswith
used to off-set possible high concentration of high results (i.e., the limit as specified in Section
constituents in the initialrun, use the initial run to 3.10.3) and those closely eluting compounds for
calculate the results for constituents that are not which quantitation may be interfered by the high
affected by the high concentration so that DL of 1 concentrations.
pg/L for these compoundscan be achieved.

3.12.2
_-- 3.10.5 Quantify sample results accordingto Section3.10.4

Quantify sample resultsusing the average RF from for analytes which are not affected by the high
the most recent initialcalibration, concentrationcompounds.

3.10.6 3.12.3
Add surrogate compoundsto all samples. Assure that If highVOC concentration in an area is knownfrom
the surrogate compoundconcentration is within the previoussoilgas analysis, Sections3.12.1and3.12.2

_'_ initial calibration range. Two to three different are not necessary when analyzing samplesfromthe
surrogate compounds[onearomatic hydrocarbonand area in question.
two chlorinatedcompounds(early and middle eluting,
except gases)] shouldbe used to cover the different 3.12.4
temperature programmingrange for each GC run. When dilutionwith ambient air is used for samples

with high results, dilute and analyze in duplicate
3.10.7 each day at leasf one sample to verify the dilution
Calculate the surrogaterecovery for each GC run. procedure. Ambient air should be checked
Surrogate recoverymustnot exceed .t2.5% difference periodicallyduring each day of analysis.
from the true concentrationof the surrogate, as the

" sample result wouldbeconsidered questionableand 3.13.0 Shortened Analysis Time
may be rejectedby thisRegional Board.

3.13.1

-. 3.11.0 Compound Confirmation Shorten the GC run time under the following
conditionsonly:

3.11.1

Conduct compoundconfirmationbyGC/MS whenever 1. The exact number and identificationof
possible. Use second column confirmation with compoundsare known from previoussoiland
surrogate for compoundconfirmation if GC/MS is not soil gas investigations;and
used.

3.11.2 .. 2. The consultant has beengivenpermissionby
Add surrogate compoundsto standards and site Regional Board staff to analyze only for
samples for second columnconfirmationto monitor specificcompounds.
tile relative retention time (RR'r) shift between GC
runs. This is required for better compound 3.13.2
identification when ELCD, PID, ECD, and FID are Meet the following requirements when shorteningGC
used for analysis, run-time:
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1. Regional Board staff must approved the staff is routine.Provide upon request hard copiesof
shortened runtime; the completelaboratorydata, includingraw data for

o_ initial calibration, daily mid-point check, LCS and
'_-_ 2. The compoundsmust not coelute; blank results.Failure to allow such inspectionor to

present these records or field data may result in
3. Perform initialcalibrationand daily mid-point rejection of all sample results.

calibration check and analyze LCS and
samples underthe same conditions as the 3.16.2
shorter GC run-time; The soil gas consultant must understand the

_" instruments,analytical and QNQC proceduresand
4. Quantitate usingthe average RF from the must be capable of responding to reasonable

initialcalibrationutilizingthe shorter run-time; inquiries.
=" and

3.17.0 Recordkeeping in the Mobile Laboratory
5. Perform a normal run-time analysis Maintain the following records in the mobile

_, whenever peaksare detectedwithin retention laboratory:
time windowswhere coelution, as indicated
by the calibrationchromatograms,is likely. 1. A hard copy record of calibrationstandards

and LCS with the followinginformation:
3.14.0 Last GC Test Run Per Day of Analysis

(Record in Table 1) a. Date of receipt
b. Name of supplier

3.14.1 c. Lotnumber
A LCS as the last GC run of the day is not d. Date of preparation for intermediate
mandatory, exceptunderconditionsinSection 3.14.2. standards (dilution from the stock or

,_ Include the same compoundsused in the daily mid- concentratedsolutionfrom supplier)
point calibration check analysis,as listed in Section e. ID numberor other identificationdata
3.8.2. Attain RF for each compound within .+.20% f. Name of person who performed the dilution

j difference from the initialcalibration's average RF, g. Volume of concentrated solution taken for
except for freons 11, 12, 113, chloroethane, and vinyl dilution
chloridewhich mustbewithin±30%. h. Finalvolumeafter dilution

i. Calculatedconcentration after dilution
-" 3.14.2

Analyze a LCS at the detection limit concentration 2. A hard copy of each initial calibrationfor
instead of the mid-pointconcentration if all samples each instrument used for the past few

,, from same day of analysis show non-detect (ND) months.
results. The recoveryfor each compound must be at
least 50%. If it is lessthan50%, ati the ND results of 3. The laboratory standard operating
the samples becomequestionable, procedures.

3.15.0 On-site Evaluation Check Sample 4.0 Reporting of Soil Gas Sample Results and
QA/QC Data (Record in Table 1 and 2)

_- 3.15.1
Analyze on-site the evaluationcheck sample as part 4.1
of the QNQC procedureswhen presented with such Reportall sampletest resultsand QNQC data using

,. a check sample by Regional Board staff. Provide thereportingformatsin AppendixA. Compoundsmay
preliminary resultson-site, be listedby retentiontime or in alphabeticalorder.

Includein the table of sample resultsall compounds
3.15.2 in the analyte list. Report unidentifiedor tenta_ely

_" If the results showthat the soil gas consultant has identified peaks. Submit upon request all data in
problems with the analysis,all the results generated electronic format and raw data, including the
during the Same day may be rejected. Correct all chromatograms. Identify the source(s) of the
problems before any more samples are analyzed, contaminants detected in the investigation, as

indicated by the data.
3.16.0 Site Inspection

4.2

3.16.1 Report the followingfor all calibration standards,LCS
Unannounced. on-siteinspectionby Regtonat Board and environmentalsamples:
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1. Site name h. Dilu_n factor(or concentration factor if trap
2. Laboratory name is ,__,seal__)

..... 3. Date of analysis i. Detectorforquantitation
_ 4. Name of analyst j. Retentiontime(RT')

5. Instrument identification .: k. Peak area

,. 6. Normal injectionvolume I. Concentrationin pg/L (CONC)
7. Injection time m. Total number of peaks found by each
8. Any special analytical conditions/remark det_,_:t__or

n. Unidentifiedpeaks and/or other analytical
" 4.3 remarks

Provide additional information, as specified, for
different types of analyses. Tabulateand present in 5. Surrogateandsecondcolumn confirmation

--, a clear legible format all informationaccordingto the
followinggrouping: MarkRT andcompoundname on: a) second

column chromatogramof standard and b)
1. Initial calibration secondcolumnchromatogramof confirmation

sarr_e.
a. Source of standard (STD LOT ID NO.)
b. Detector for quantitation(DETECTOR) . 4.4

-' c. Retention time (RT) Discuss the method(s) to be used for data
d. Standard mass or concentration interpolation (contouring).Provide isoconcentmtJon

(MASS/CONC) maps for each VOC detected, total chlorinated
_. e. Peak area (AREA) volatile organics,total aromatic hydrocarbons, and

f. Response factor (RF) petroleum-based hydrocarbons for each sampling
g. Average response factor(RF,,,,) depth, as applicable. Provide cross-section(s)
h. Standard deviation (SD,.,) of RF, i.e., depicting the geologyand changes in contaminant

n concentrationwithdepth,as justified by the data.
[_ (RF_. RF_z_(n- _)1'

-- 5.0 CompanionSoil Sampling
_._.-_ n =, number of points in initial calibration

5.1

i. Percent relative standarddeviation(% RSD), Discuss so_lboringlocationswith Regional Board
i.e., (SD,.t / RF,,,} x 100 (%) staff. Locateboringsand samplingdepths based on

" j. Acceptable range of %RSD (ACC RGE) all available i.,_formationincludingsoil gas testresults.

2. Da!ly calibration check sample 5.2

Conduct the soil samplingand analysis per .this
a. Source of standard Regional Boam's Well Investigation Program
b. Detector General Requirements for Subsurface

_. c. Retention time (R'I') Investigations, Requirements for Subsurface Soil
d. Standard mass or concentration Investigation and Laboratory Requirements for
e. Peak area Soil and Water SampleAnalyses.
f. Response fact.or(RF)

" g. Percent difference between RF and RF,,,, 6.0 Soil Vapor Monitoring WellNerticai
from initial calibration (% DIFF) Profiling

h. Acceptable range of %DIFF (ACC RGE)

-' Install soil vapormonitoringwells for vertical profiling
3. LCS. Same format as dailycalibration in areas wheresignificantVOC concentrations were

identified during the vapor investigation. The
.. 4. Environmental sample objectives of verticalprofilingare to: 1) assess the

vertical dis_bution of VOCs in the vapor phase
a. Sample identification within the unsaturatedzone. 2) determine the spatial
b. Sampling depth pattern of vaporphasesoitcontamination at different
c. Purge volume depths within :he unsaturated zone, 3) identify
d. Vacuum pressure migration pathwaysat depth along which VOCs may
e. Sampling time have migrate:lfromsources,and 4) serve as discrete

--. f. Injection time monitoring points to evaluate the efficiency of a
g. Injection volume cleanup ac_on Soilvapormonitonna wells offer the
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opportunity to resample as many times as necessary control vane) and label eactl tubing/pipewith the
to monitor soilvapor changes over time. correc_ sampling depth.

'\_ Address appropriate items in the following sections 6,7
when conducting vertical profiling. Attach the bottom-end of thetubingto an appropriate

vapor probe (e.g., PVC screen,stainlesssteel wire
6,1 screen, stainless steel probe,or brasselbow,etc). If
Install nested, cluster, and/or multi-port vapor a vacuum pump is used for purgingand sampling,
monitoringwells to obtain discrete multi-depth soil include a wire screen aroundthe probe to prevent
vapor data in the unsaturated zone. Provide a soil particles from blocking Me probe's airways.
schematic diagram of the well design and a cross- Ensure that the connectionbetweenthe tubingand
sectionof the site showing the major lithologicunits the vapor probe is lJcjhtto preventleakage.
and zones for vapor monitoring.

6.8

6.2 Place the filterpack (e.g., sandorpea gravel)around
., Collect undisturbed soil samples if fine-grained soils each vapor probe and isolate each monitoringzone

are encountered during drilling of the boring for the with bentonite seals. Use an appropriatemethod
probes. Due to air-stripping effect, VOC analysisof (e.g., tremie method) to avoidbddgingorsegregation
soilsamples is not acceptable if air ddllingmethodis during placement of the filter packs and bentonite
used. Refer to Section 5.2 for sampling and testing seals.
requirements.

Extend the filter pack to a sufficientdistanceabove
_- 6.3 the probe to allow for settlingof backfillmaterials.In

Use all available information (e.g., geologic log, general, the filter pack shouldnot exceed 3 feet in
organic vapor concentration reading) to select thickness. In deep borings, the filter pack should

,, appropriate depths for vapor monitoring. Install extend about four feet above the probe to allow for
probes at depths with elevated vapor readings se_ing of backfill materials and to reduce the
(headspace) and/or slightly above fine-grainedsoils potential for the bentonite seal settlingaround the
whichcan retard the migration of VOCs. The deepest probe.
probeshouldbe installed above the capillaryfringe.

Consider placing fine sand abovethe filter pack to
6.4 prevent the bentonite seal from entering the filter
Consider installing nested vapor probes in the pack. Place a minimum of two feet thick bentonite
annular space of the groundwater monitoringwell to seal above and below the filterpack.Allowsufficient
serve as a dual-purpose well if both vapor and time (e.g., one-half to one hour)forbentoniteseal to

.. groundwater monitoring are required. This design properly hydrate before plac!ngfilterpackor cement-
saves costs by installing •vapor and groundwater based sealing materials.
monitoringwells in a single borehole.

6.9
" 6.5 Prevent infiltrationof surfacerunoffandunauthorized

Use small-diameter(e.g., <'/.-inch) continuoustubing access (e.g., use a lockingsubsurfaceutilityvault).
attached from the vagor probe to the ground surface
tominimizepurgevolume. 6.10

Specify' the schedule for samplingthe vapor probes.
6.6 In general, soil vapor monitoringis required a

.,. Design and construct the vapor wells to serve as minimum of one and two monthsafter installa'don.
long-termmonitoringpoints to evaluate the efficiency Due to the VOC stripping caused by air drilling
of a cleanupaction andsoil vapor changes overtime. methods, conduct soil vapor monitoringat least two
Protectthe tubingfrom being damaged or cloggedby and four months followingwell completion.Regional
subsurface soil materials especially in deep Board staff may requirea differentsamplingschedule
installations(e.g., place inside a PVC casing) or and additional sampling basedupon site conditions
consider using Y=-inch PVC pipe in place of the and test results.

_-, tubing. If a tubing is used, consider attaching a
weight at the probe tip and/or attaching the tubing 6.11
onto a supporting pipe or rod to ensure that the probe Specify the procedures to propedy decommission
tip remains in-place during installation, vapor wells that are no longer needed. The

decommissioning activity shouldachieve an effective

Properly cad the top end of each tubing/pipe (e.g., and long-term seal of subsurface geologic materials
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and preventcrosscontamination in the subsurface.

7.0 Soil Gas Consultants

This RegionalBoardreserves the authority to review :'
any soil gas consultantswork to assure compliance

_" w_ all applicablestatutes, regulations, orders, and
guidelines.It is your responsibility to ascertain that
the individual directing the field investigation is

-- professionallyqualifiedand conducts the field workin
accordancewith the Board'sguidance for active soil
gas investigations.
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Table 1

SOIL GAS INITIAL CALIBRATION

SITE NAME: LAB NAME: DATE:

ANALYST: STD LOT ID NO.: INSTRUMENTID:

NORMAL INJECTION VOLUME: INJECTIONTIME:

£OHPOUND DEIECTOR 1st CONC 2rid CONC 3rd CONC RF+. 50.I _L_SD ACCRGE
RT/RRT MASS/CONCAREA RF RT/RRT HASSICONCAREA RF RT/RRT MASS/CONCAREA RF

............................................... OR " .............................................

COMPOUND DETECTOR RT/RRT MASS/CONC AREA RF RF.ve SD.., %RSD ACC RGE

c+',impoundl

Compound 2
(Surrogate)

SOIL GAS DAILY MID-POINT CALIBRATION STANDARD
i.

AND

SOIL GAS LABORATORY CONTROL SAMPLES (LCS)

SITENAME: LABNAME: DATE:

ANAI+YST: STD LOT ID NO. : INSTRUMENT ID:

NORMAL INJECTION VOLUME: INJECTION TIME:

COMPOUND DETECTOR RT/RRT MASS/CONC AREA RF %DIFF ACC RGE
(SURROGATE)



[ l + ! l l l [ l [ | | I | [ l ! +++++ [

Table 2

SOIL GAS SAMPLE RESULTS

SITE NAME: LAB NAME: DATE:

ANAI,YST: COLLECTOR: INSTRUMENT ID:

NORMAL INJECTION VOLUME:

Sample ID Sample 1 Sample 2 Sample 3 .....
Sampling Depth
Purge Volume
Vacuum

Sampling Time
Injection Time
Injection Volume

Dilution Factor

COMPOUND DETECTOR RT AREA CONC RT AREA CONC RT AREA CONC

Compound 1

Compound 2

Compound 3

_llrrogat.e 1

Surrogate 2

Total Number of Peaks

by Detector 1 (specify)

by Detector 2 (specify)

t]nidentified peaks and/or other analytical remarks



ALTERNATIVE FORMAT FOR REPORTING SOIL GAS SAMPLE RESULTS

SIll HAHE: ....... LA8 NAME: DATE: SITE NAME: LABNAME: DATE:

ANAL¥SI: COLLECTOR:_ , INSTRtJHENTID:

Sa,t_le ID Sample I Sample 2 Sample ] ... NORMALINJECTIONVOLUME:
Sn.pI In9 Depth

COMPOUND CONC COHC .. CONe Sample ID Sample I Sample 2 Sample 3 ...
Smpt Jng Depth

C(_,qx_nd 1 Purge Volume
Compound Z Vacuum
Compound3 Sampting T|me

Inject|on Time
Injection Volume
Dilution Factor

COIPOUHD DEIECTOR RT AREA RT AREA RT AREA

coqx._dt
Cuqpound2
Compound 3

SurrogRte I
Surrogate 2

Total Numberof Peaks
by Detector 1 (specify)
by Detector 2 (specify)

Unidentified ,peaks and/or other analytical remarks

(Page 1 of 2, Results Summary) (Page 2 of 2, Analytical Rax Data)
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SOIL VAPOR STANDARD OPERATING PROCEDURES (SOP)
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_ , SOIL VAPOR SAMPLING PROCEDURES

_" Probe Construction

TEG's soil vapor probes are constructed of 5/8 inch diameter, stainless steel, equipped with a
-- hardened, reverse-threaded steel tip. Nominal lengths are 6 feet although additional lengths may

be added. An inert 1/8 inch polypropylene nylaflow tube runs down the center of the probe to
sampling ports beneath the tip.

Probe Insertion

The probe is driven into the ground by an electric rotary hammer with or without a hydraulic assist
-- system. Once inserted to the desired depth, the probe is rotated 3 to 5 turns in a clockwise

direction, which opens the tip and exposes the vapor sampling ports. This design prevents
clogging of the sampling ports and cross-contamination from soils during insertion.

Soil Gas Sampling

Soil vapor is withdrawn from the nylaflow tubing using a 20 cc syringe connected via an on-off
valve. The first 40 cc of gas are discarded to flush the 8 dead volumes of the probe and fill it with
in-situ soil vapor. The next 20 cc of gas are withdrawn in the syringe, plugged, and immediately
transferred to the mobile lab for analysis within minutes of collection. Additional soil vapor

-- samples may be collected and stored in gas-tight containers as desired.

Flushing & Deeontamination Procedures

To minimize the potential for cross-contamination between sites, all external probe parts are
cleaned of excess dirt and moisture prior to insertion. The internal nylaflow tubing and sampling
ports are flushed with hundreds of cc's of ambient air between samples. If water, dirt, or any

" material is observed in the tubing, the tubing is replaced with fresh tubing. If concentrations
greater than 100 ppmv are detected for any compound (except methane), the tubing is replaced.

-- Sampling syringes are opened and exposed to outside air on a clean surface to allow any volatiles
to escape after each use. If concentrations greater than 100 ppmv are detected for any compound
(except methane), the syringe is discarded.

Field Collection Log

The field technician completes a logsheet summarizing depth of penetration, refusal, which probe
" is used on each sampling location, when tubing is replaced, any visual contamination on the probe,

OVM readings as applicable, and any other unusual occurrences at a particular sampling location.

_- Transfer of Samples to the Laboratory

The sample syringe is immediately transferred to the mobile laboratory for immediate analysis
,. following the protocols discussed in the Analytical Methodology Section.



_._ SOIL VAPOR ANALYTICAL METHODOLOGY

OPERATING CONDITIONS & INSTRUMENTATION

8010/8015/8020 (Halogenated, TPH, & Aromatic Hydrocarbons)

Instrument: Shimadzu GC-14 Gas Chromatograph
__ Column: 75 meter DB-624, megabore capillary.

Carrier flow: Helium at 15 ml/min.
Detectors: Photoionization/Hall (E1CD) detectors in series.
Detectors: Flame ionization detector on separate column.

-- Column oven: 45oc for 2 min, 45oc to 175oc at 5OC/min.

STANDARD PREPARATION

Primary (stock) standards (100 mg/1 of each component in methanol) are purchased from
certified suppliers.

" Secondary (Working) Standards (10 ug/ml) are made at least monthly by diluting primary
standard 10 times (400 ul primary to 4 ml solvent).

--- Neat (Pure) Standards of many compounds are carried in the laboratory to enable on-site
preparation of compound-specific standards as appropriate.

,,--, QC Check Sample is prepared at the midpoint concentration from a standard purchased from a
source different than the primary standards.

Lot numbers and preparations of all standards are recorded on a log sheet in kept in the mobile
_" laboratory.

INSTRUMENT CALIBRATION

Three point calibration curves for each target component are prepared by analyzing low, mid, &
high calibration standards covering the expected concentrataion range.

Continuing Calibration

Continuing Calibration is performed at the start of each day and end of each day by injecting a
-- mid-range calibration standard. Acceptable continuing calibration agreement: +/- 20% to the

calibration curve.

w INJECTION OF SOIL VAPOR SAMPLES

Vapor samples are withdrawn from the sampling syringe with a 1 cc syringe and injected directly
into a sampling port on the gas chromatograph. The injection syringe is flushed 2 times with the
sample prior to injection. Injection syringes are baked between injections and discarded if values
greater than 100 ppmv of any compound are measured.



_, COMPOUND CONFIRMATION

All 8010/8020 analyses are performed with PID/Hall detectors in series on parallel 60 to 100
-- meter columns following EPA Method 8021 protocols. This configuration gives required

separation and dual-detector confirmation. In addition, a second analysis is done on all samples
using a second column with an FID detector.

BLANKS

Blanks are analyzed at the start of each day and more often as appropriate depending upon the
measured concentrations. Typically, when values exceeding 100 ppmv are encountered, additional
blanks may be analyzed.

DUPLICATES

Duplicate samples are analyzed when inconsistent data are observed or as requested by the client
or regulatory agency. Because soil vapor duplicates can vary widely, TEG's nominal RPD
acceptance criteria is +/- a factor of 2.

SAMPLE IDENTIFICATION

Each sample is given a unique ID specifying location & depth.

SAMPLE HOLDING TIME

Soil vapor samples are not stored, but analyzed immediately upon collection.

b_
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APPENDIX B I SOIL VAPOR STANDARD
OPERATING PROCEDURES, TRANSGLOBAL
ENVIRONMENTAL GEOCHEMISTRY, SOLANA

BEACH, CA (TEG)
SOIL VAPOR ANALYTICAL METHODOLOGY

CALCULATION OF SOIL VAPOR
CONCENTRATION

ADDENDUM
FINAL EXPANDED SITE INSPECTION WORK PLAN

SITE 15, BUILDING 443
FORMER DRY-CLEANING TRAINING FACILITY

THE ABOVE IDENTIFIED SECTION IS NOT
AVAILABLE.

EXTENSIVE RESEARCH WAS PERFORMED BY
SOUTHWEST DIVISION TO LOCATE THIS

SECTION. THIS PAGE HAS BEEN INSERTED AS A
PLACEHOLDER AND WILL BE REPLACED

SHOULD THE MISSING ITEM BE LOCATED.
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QUESTIONS MAY BE DIRECTED TO"

DIANE C. SILVA
RECORDS MANAGEMENT SPECIALIST

SOUTHWEST DIVISION
NAVAL FACILITIES ENGINEERING COMMAND

1220 PACIFIC HIGHWAY
SAN DIEGO, CA 92132

TELEPHONE: (619) 532-3676
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